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=5 Poly (ethylene glycol) (PEG) o] ZEIEZ=0|| n]X|:= F3g AP Hl8ke] PEG7F E81%¥ A2 57314
A=E AZSlaL 548 F718ISIE el 81 A== methacryloxypropyl tris (trimethylsiloxy) silane (TRIS),
methyl methacrylate (MMA), N.N—dimethyl acrylamide (DMA) 52} PEG & @421 poly (ethylene glycol)
methyl ether methacrylate (PEG—MEM) & ¥-555t] Azttt E4J387 = Fourier transform infrared
spectroscopy (FT—IR), electron spectroscopy of chemical analysis (ESCA), scanning electron microscopy
(SEM) 53} & $%, ¥ 454, 350k, Q9745 52 WRiddn 9 52 992 ekl FT-IR 2
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o} E5r5w PEG-MEM] E5lol w2} 128 0% S7lelslal & 52 2 35ass fhasks &8s veEligl
o} eAEE AdAY, PEGE E900l et v &l Sl WdiERl albumin, lysozyme, y—globulin 52 &3]
sl s VERIRITE B8 PEG AR S7iell wet S3e dhlg o] o] Thadhs 2hs ER1E o+ I3l
ok QI F=S ARSS Bl SR F AN E PEGE] T4l whet il Fto] 7haehs d/d-8 VERASIT

Abstract: Silicone hydrogels incorporated with poly (ethylene glycol) PEG) were prepared and charac—
terized to evaluate the effects of PEG on contact lenses. The silicone hydrogels were copolymerized with
methacryloxypropyl tris (trimethylsiloxy) silane (TRIS), methyl methacrylate (MMA), N N—dimethyl acryl—
amide (DMA) and PEG—containing monomers such as poly (ethylene glycol) methyl ether methacrylate
(PEG—MEM). The silicone hydrogels were characterized using Fourier transform infrared spectroscopy
(FT-IR), electron spectroscopy of chemical analysis (ESCA), and scanning electron microscopy (SEM).
Water absorbance, water contact angle and light transmittance of the silicone hydrogels were evaluated.
The experiments of protein adsorption were also carried out to evaluate the protein adsorption in tears.
The peak intensity of C—0 bond was increased by the incorporation of PEG—containing monomers and
thus PEG incorporation into silicone hydrogels could be confirmed. Phase separation was not shown by
the SEM observation of the cross—section of silicone hydrogels. Water absorbancy was increased, while
water contact angle and light transmittance were decreased with increasing incorporation of the PEG—
containing monomers. The absorption of proteins in tears, albumin, lysozyme and y—globulin, on the surface
of silicone hydrogels was decreased with increasing incorporation of the PEG—containing monomers.
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FTHEAE AL WA = A8} B2 2o koE Algo]
U o) =2 Zhute]] Rasle] AlgS wgshs dlzoltk ZEER
Zoll= 7R, el AkFaldo] 2 RGP (Rigid Gas Per—
meable) A= So0] QItk RGP AlxE= Ag|&E e B4 deA|2
ikl o] AT 948t Ajdo] Tt Fddlzo|n
2 2hg7ho] FA % wHlo] girt

olef] HZoll= RGP #9] WS Wkt HE|& s d=r}
AEe] ARGE T Sk ARl 73 e TRISSF 22 AT
THEo] 9473 AelE @A), FFPIo] $<=5 MMA 53 DMA,
hydroxyethyl methacrylate HEMA) 53} -2 2154 WA &
o] FFHAR Az otk wlhA o] A= RGP #1=2] 25l
Abafakgs) AUz A BEEFES TA 1A 2o
w$- $=3k o] Qlek

AR F51Ale- 919} o] 71E Ao vls|| RS 7FAaL 9lon,
AVHoR A A3l 2 T vl Sl o8 £t
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710, A E7) Whe-S A oA AhHFAudS frakdict?

oje} -2 chmd Fao] FAIHS Bk 98 ZuEd= w
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%2 Z¥= 39 A 1R AR A7) B 520 Alais)
k. PEGE 5430] ¢, Heuks-S ol o)A 9k’ o]zlo] EHe)
EAT wofl= FAga1o| wolai= Favke] Haw) v 2
& vheths Rl Q7] wjite] v)Ee] ZEEd= e PEG
£ ESehs dasel AEi Bt Stk ¢lE =9, PEG AKEe] 12
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ARt A mHE. A Fab SRk 213 ORHAIE TRIS, MMA,
DMA 53 PEGE X3k WAl PEG-MEM (molecular
weight (MW) =300, 475, 1100 g/mol)) 2 AF&&1IT] o5 WA
= 557 Aldrich Chemical A 3AISHA a1 1o = ARE8ISiTE 7
WA R+ ethylene glycol dimethacrylate (EGDMA, Aldrich
chemical) & ARS8 SEVIAAIE 2,2'—azobis (n—butyl—2—
methyl propionamide) (VAm—110, Wako pure chemical) & A&
E=s

b, whd F2 S flske] &, lysozyme, y—globulin}
QLAeRE-8-H(PBS, pH 7.4)S ARSI 1 9] ke a7
Z2 $51o] "RRIEE, sodium potassium tartrate (Rochelle salt),
cupric sulfate pentahydrate, Folin & Ciocalteu's phenol reagent
55 AREBIGITE o5 Aok B Sigma Chemical A5 AR-31Ich

20|, A33¢ #l2%, 20094

B %

PN
T

A2[E P Bl=o| M= AT e AxE ] 2 ¢
TRIS, 5 g MMA, 3 g DMAE &3sfe] 3533I5it) ol 71A)
91 EGDMA 4 Z3HAA19] VAm—1102 ©hekA] <ol tijsfl 2k
1.0 9 0.2 wt%= AHE3ItE PEG E9J0l wE ) 53149
EAARSIE 2R lste] k] 300 g/mol?l PEG-MEMS
AA) SR OB 0, 9.1, 23.1, 33.3, 41.2, 47.4 wt%E H3}= Fol
WA E3tdlle]] £33t vhy T EsIsivh ds ke WA 23t
NS FHENE T8 EE((F)H2D) o Yo sgallct. ofu) Af
H BT FEHENR B 9k Ul BE HT R AFo] gtk
Lo T NS 150 LA Wi 3717F 57K oAl b
T U, AFQE(115 Ol 1112 2 S8t

9% PEGE] A1 W) Al f3bdle] BAdof nixli= 93
& 2R 9Jsle] Eal#o] 300, 475, 1100 g/mol¢! PEG-MEM
< T3Jsle] AelE rebas Axseltt oW =¥ PEG-MEM
o] okS A w4 th] 23.1 wt%o) itk

22| Y 3B EMEM FT-IR ¥-3%-47] (Equinox 55 FT—
IR, Bruker, Germany) & ©]-83}o] F3tst Ag) 314 353
9] 38k 25 Bt Al 3k W= 1o slekA
Z= B8] 98l ESCA (Nova Axis, Kratos, UK) #2415 33}
Sk A2 b = 3 9 vhde] JeEjEhE 248 918t
SEM(JSM—840A, JEOL, Japan) 4] a&}ich

AT 3 A=) B FEEE S48 Slste] 4 ARE
100 mL2] 0.01 M PBS(pH 7.4) ] Y11 120 C 1hd+7]
(Autoclave, HS—9041, Hanshin medical, Korea) °l|A 1A%t %
QF &Ik ofw ZF A B AlESF ()= 57IE S8tk vk A
EE5 Aol 197 B3t 3 A5 xHe] E5 e E AAE
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Water absorbance (%) =

ToE Ao HElE 3 AR ¥ IFRE S5k st
o] & HEFZ}S H=7F Z747] (Contact angle system OCA, Data—
physics, Germany) & A3 Sessile drop (water—in—air) H.°.
2 S8t ol 7t A T Aluge 3R st AE5 S
& BEo] AR R S5 el S5 flste] Alsmmel &
s oty & 3~5% djel] S4alqith Al 3 A
FEAEE S5 flete] 78& AT AlRE Y38 UV cell
(KA1961, Kartell, Korea) ol Y31 UV &3 #5A(UV-visible
spectrometer, UV—2450, Shimadzu, Japan) & A8t 450 nm
ol SAsIGich ojul 7+ A4 & AlEE 57HE SISt

AP e A=) IPIE Y IFEES ZARE] A8 Tt
A8 7] (Material testing system, LLOYD Instrument Co.) S A}
gato] S48} w3 thxeo AuiA (0, OPTIX™, Ciba
Vision), W ¥K7& (Pure vision, Bausch & Lomb) A A&]& =3
A QS ARSI oul AlFas 88 AR $ Fo) ¢k 35 mm, T
Z7F k0.5 mmQ! 2& ARSI ZF A Algae 5702 SS9t

CHHE E2 AE B 9 §elo % albumin, lysozyme,
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y—globulin® 0~1.0 mg/mL2] W] W 2] %= 0.01 M PBS
(pH 7.4) ol 50 AlZsIGicE B g 2 Ag=4E Fsb7] 218t
B i ol 1.0 mLe 28710l Wi 0.1 mLe] 2 N NaOHE
7FkaL €715 "Uust ths 100 CollA 2083F 71ds1e] 7153 Al
7 T 7R Gog ARtk 2% (w/iv) NagCOs -89 25
mLe} 1% (w/v) CuSO4 =82 0.25 mL, 2% (w/v) KNaC,H OS>
LM 0.25 mLE &350 Lowry Aok AlZ3I3AT) ©] Lowry Al
°F 1.0 mL& F3to] Wi 7=l &4l 7lska &3kt 7 10
B2 A0k o 0.1 mLe) Folin Aleke 718lar 30~60%3t
W]t % ELISA (Benchmark plus microplate spectrophoto—
meter, BMS, Korea) £ AFg-310] 660 nmold] E4== =431
FH A E el 2lato] AR=AE T8tk

iz E2RA18S- 9]6lo] 100 mg albuming 0.01 M PBS g
(pH 7.4) 100 mLef| o] &1 G-8-os A|Z3190ck Lysozyme
9 y—globulin® PRIZVEE 247} -8-ls AlZsIgivh FRAES
R A sk AxE A7) oA g-dlel] Wi 37 T
shaking incubator (KMC—8480F, Vision scientific, Korea) ol4]
24X 7Fg]t A4 g wHkshe dslict oluf A Sl
A= Ase A7 14 mme] 3571 (punch) & ol83to] a3t 5 A=
O] HAS = 7 Sl gk DA SISttt mEst QleEelx ] =k
A &F2& AR $519] Q155 albumin 0.39 g, lysozyme
0.17 g, y—globulin 0.105 g= 0.01 M PBS(pH 7.4) 100 mLe]l ¥
o] &3tsto] A3k

chd ek A8 Lowry g o 8381gitt! whald F2413]
Y3k A =3 A|5E 0.01 M PBS(pH 7.4) 8807 N &
5 mL vialell 932 1.0 mLe] 0.01 M PBS(pH 7.4) ¢} 0.1 mL2] 2
N NaOHE 7Fshar it ths, 100 CollA] 20327t 71dste] 71
Atk 1 % The e AellA] WA the, 1.0 mLe]
Folin Aloks 7Fskal 30~60+%F A% ¥ 660 nmelA] 4%
£ ELISAE ARE3lo] S7dsiSint. ShollA 715 Ao 215 o]
gato] SAE FEEENE FAE WAl ok ARtesich
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Figure 1. FT—IR spectra of silicone hydrogels incorporated with
PEG—MEM (MW =300 g/mol).
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Uiz AlEelis C-0 =27 A A eott). wiebA, PEG
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Figure 2. Cls deconvolution spectra of silicone hydrogels incor—
porated with PEG—MEM (MW =300 g/moD: (a) 0 wt%; (b) 47.4 wt%.

Table 1. Results of C1s Deconvolution of ESCA of Silicone Hydrogels
Incorporated with 0 and 47.4 wt% PEG-MEM(MW=300 g/mol)

Chemical bonds
(atomic %)

Amount of incorporated
PEG—MEM (wt%)

C—C or CHx Cc-0 C=0
0 61.4 24.6 14.1
47.4 50.7 36.1 13.2
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Figure 3. SEM images (x 2000) of silicone hydrogels incorporated with PEG—=MEM (MW =300 g/mol): (a) PEG-MEM=0 wt%; (b)
PEG-MEM=23.1 wt%; (c) PEG-MEM=33.3 wt%; (d) PEG-MEM=47.4 wt%.
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Figure 4. Water absorbance of silicone hydrogels incorporated
with PEG—MEM (MW =300 g/mol) (n=5).
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A AlEeAE 36.1 at%® Sl o] C-0 AfHAe] S7h=
E9J¥l PEGel| 71918k= Ao A7kt ulhr], PEG-MEMS] &
el whet A=EAHe| PEGS] &4 9 S71 1 5= 93l
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Figure 5. Light transmittance (wavelength=450 nm) of silicone
hydrogels incorporated with PEG—MEM (MW =300 g/mol) (n =5).
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2 PEG-MEMMW =300 g/mol) 8] &3] 71845 7hashe
S eIt Figure 5). 1= =90%¥ PEG-MEM %2 S71e]l
ufzh A0 & Frrt Sk ool wet dlETAE Skt
Hlo] £315 AAEl] whitoi Aztw ozt Aele 4=5hdel
21 300, 475, 1100 g/mol¢! PEG-MEMS 23.1 wt% %4)810)
PEG #AFg Wsl} JFabrol )= J3-s AR 1 A3,
o] T7FTE AR} fHAshe S BYlvH(HEolE A
2. o] Fgt A=FA] Tt 7IRIeke Blom AZE oIt
Figure 6° PEG—-MEM MW =300 g/mol) =i u}& & #
%7} Wsks VERGIch TIlelA R vikel o] 7izE gll=e] H]
3] ol &R W=t & 357 WA veRdth o= PEG ¥4
AREo] Egrol SJall AlEEH R wligE]e] Aofuli= Ao R AL
S¥th $hH, PEG-MEM E9iof uleh & 570o] 7hAsl= A
S Uehigit) o] AuleRE PEG-MEM] §o] Zvek= d=
2| W5o] TTRRE Ae el 5= Qi) wlRsEe) 3
TEES 9FEH sl A= AEAE AT 2 SR
FEEF=o A vle- 5238 @4 F otk PEG WA HEt &
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Figure 6. Water contact angle of silicone hydrogels incor—
porated with PEG—MEM (MW =300 g/mol) (n=3).
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Figure 7. Tensile strength and moduli of silicone hydrogels
incorporated with PEG-=MEM (MW =300 g/mol) (n=5).
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Figure 8. Amounts of proteins (albumin, lysozyme and y—globulin)
adsorbed on silicone hydrogels incorporated with PEG—MEM
(MW =300 g/mol) (n=3).
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